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(54) SEMICONDUCTOR DEVICE WITH PLURAL CHIP MOUNTED MIXEDLY 

(57) Abstract: 

PROBLEM TO BE SOLVED: To constitute a plurality 
of LSIs having different functions into one 
packaging structure without spending the cost 
and the time for the development of process, 
maintenance of a design environment and the 
like and moreover, so as to realize 
miniaturization which is smaller than that of 
the LSIs, when the LSTs are arranged two- 
dimensional I y and a reduction shorter than that 
in a wiring length in the case. 
SOLUTION: A semiconductor chip 1 (logic LSI) 
mounted with integrated circuits having 
different functions and semiconductor chips 2 
(memory LSIs of DRAMs or the like) are 
connected with each other through metal balls 7 
via metal bumps in here, metal balls 7 
consisting of a go I d a I I oy, in such a way the 
connection electrodes 4 and connection 
electrodes 6, which consists of an aluminum 
alloy film, so as to face opposite to each other and a 
const ituted. 
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tt*s«WK:^ai/fc£c5 > c»-rn©ms{co^r & 

[ 0 0 4 2 ] fc*. r ^ 5 - ■> A^#?;8M®g<DM*4 
fa*. M*.i£. W&W&oymWr 71/ 5 A (^) 

TASJi^tCtt. ^K**-^©^«^ (^) <Dft!20C 

«i ^^y-jA . . r;u 

s-'i'A (^) jwa-c*s. S/c. S^®ffi©lvff4 
^. 18^-^. v^y^A^fe**) ^jfiir^^o Etc, 

50 «#Jl**-7l/©1it?4«# ^ (^) , T;t , s 




9 

~^a > a£ > ¥bh $a£ 
. ^^a , a^ , 

Etc, 4^ £br*> 

&) , a& , *EH 10 

% t^^-^^a , ^*7^^a . a 

[0 04 3] ±E©J:5a«*^to**jBfR*rSC4 

ttcc^ior, #E9i?sntt©^L>^"7^^A^*^i 

[0 04 5] HK, &fl|#-;l/<D3lffi©#&cgtt«ffi£ 

ffit©«'&tt*JStClSJ±3^SC<!:fepItB'r*4. 30 
[0 04 6] ifc* v-fl. 2 tCfSttT 

m«fB~ft&^*'JLS I iUttiK ^ 
^'JLSIiOm DRAMCOfflJ, SRAM^77«; 

SRAMiD RAM^WpW 

*Kol>rttSRAM*ffi/fiU iRiittck 0 tt^cSfi© 
I EtatSJ* f-^tCOUt^DRAM tclBtt 1/ "C 40 

fe< Ci**nJftB£fc6. 

[0 04 7 ] a/c, SRAMi7 7r>a^*'JS:a* 

■c*5< fi?lS^^^t:fe7'a^^AWW*§n^^fc 
©JfiSOTOfl B#wafaiacc « s R AMWtn 
[0 04 8 ] m 1 t'B, ^'l, 2 CC|$ 50 
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10 

v 6 mmw. c c -c itt □ i> v t? nag 3 j * y aits 8 

&$itlfcttK4. 5©BT£feHgMi&c^i#Ufcm^b 

Sll]IS*J&fiW SCi *nijffi£ ft 4. 
[ 0 0 4 9 ] Sfc. **Jfi^«-C*i»ft^ -J ?' 1 ^ctSIS 

Ml (c) JCtSTJ: 5 If-YXCD^t^^^^y^ 
1 ±ic 2 ocd*®# ? v V 2 (ffi^^c Sft«[ilSS*5^)iX 

l^Sfil 2<c*S«rt-*. SSI 2cD«ffitc«^>7=-f 

fm?.n5. C v -7 1 ©KffiSrS J 

i'l 4*ffll>-C7-i'i'!i<>7 I -<>^cj;0gJ3!-r5. 
•eOT. H3fc^f«J:9«:. i**~>^<D*fii(itS}H§ 1 5 

testes*? ■? 1 1 o±isj>'ii i 2 <d— n*m> 
^c±m^-^ s c t ic «£ o . ftrnMBMoi^mi* 

[0 05 1 ] U/c«fc^ tc. Jfr 1 ©SWWgJR©* 

*ti*hSfi©SMHKJW&i&S*vCtt* 
» ^ 1 . 2Zffi-L-0<S*)> *»ft^»^l±K 

^ft^ v 7" 1 , 2B, S ^ ©*ffi©@fS{4gKi9:W 6 
tifc%M*a4. 61a!±*>Pf[Sl3t»-SJ:^fc. ^ittfttt 

? » 7 - 1 . 2 K©ieft5t*Ki i'^tl U ff S « 

^a< . ti^ <D®mz&-?& i m&? •> r7<D 1 r> ?w 

pjfig <b ft & £ 4 4> K . Mft 5^ffc**S»K*3|-*" 4. 
[0052]S£oT > » 1 ©Xfttf^©¥Vtt&BCc.J: 
««©Jitt*«fl6*WT4LS I*. -7v-txU 

ftS. 

C 0 0 5 3 ] WT> 1 ©ia6»ss©*a»«tjsa©c» < 
-3*>©gE»«(c-3i,>-cBiqBf 4. ftto. * 1 ©H*B^« 

©^H^BK^fisriflt^aMit^fc^^ttEi^* 



+ • 



XL 

aorta nj^og-rs. 

[0 05 4] -%MW\ - 

9ef, mm l om&frm&icmxi&njiTZ. c©¥ 

m\<ommm.tmm.< l c\u.^' J zr \ i# 

fM3h5*, m-£ =P -j •? 1 l ©f&JfiftJit j£#*sg& 
S. CO^ig^atcteti-cCJ. H4 (a) {C7jrrJ:5 
tc :7 1 i ©¥£#? » 7" 1 , 2 OD^maiSS l 

©His^sio-eniSTS^ <3 . ¥©f*^ ~j ■* i # i 2 

mmxi2mm. 5^2*i5minX5mm©f- 

-fXisnrt^s. 

[0 05 5] ¥3S<*^ ? 7" 1 JCfflJfifiS 4 & 

tw»»tt*iB 5 a. an ©aan&«©* n <h rsic * 

4 , 5 (i ^ ^ T^ffi* ft* 1 -> TJltC *? u A ( c 
r ) , Cu (ifl) . Au (£) Oii(cSnttr6j±<D&«) 
©TiffeJg (^HiS) W?ntl,^„ *UT, 5gf£tg 
ffi4©Auffii^^*>6«ca^JS^-JU73>J8^S*i 

fl&#-C¥»#*»7 p 2©T;l'5-*A£& 

& tt * sucks 6 1 %m£Mtf-fr 7 nm-sz tlX l » 

i. 

[005 6] HfC, tte*«ftfIS5 CCU. £JS;X-jW 

0. ^JB^-JH 6*ijE®5 0 0 tfmi3ti-Ct,>5. £ 
7 icot,»r «±Ms©ct 5 fcmSMK. J: 0 JStSia 
S4, 6 4J8£U #JSjK->»H 6 {Cot,>r«5fS*7 7 

tg. v V 1 **B3©Sa^-r*5 1 8 3 W£«c 

[0O57]flT, ¥®f** 2 ra*?c«r -5 

iifeCC. 04 (a)©«fc-5tc. £JJ5#-.>H 6©5feSS 
«Mt*WW-r S J: 9 KxsK*5/*©lfilWtfJII 1 5 r« 

5. CCT\ &&#Jlil SOaSfrfcSSaj-rS^JRtf- 
iH 6*»i1-aJ«ttffl©y0^4 0T*W6r*C4tc& 
S. *fc, **#*»:*"2©fflH41fai3tt4e4tt:j: 
0. ft«ltt4lSLt;S-li4C4*l-C*S. 

[0058] comm i r«. » 7* 1 

t>r 6, 3? 1 ©^0S JKJJgr J: 5 * ©tm£ffl 

[005 9] C©SBBW1 ©2|£$tt8BtcJ:*itf. BE2 
t/fc» 1 ©mf$tt©^tt£a©!!-rSf)UB • Sfilfctc 
Mir. JfittttJn 1 5 T-m±3tltcmi$? vV\ 1 £01 

*Mwa©»E4j88r «aofc£H#-* 

l e-c»tsr*sfc». K£&lBBfi©JSMtt. cn>r 
tt*aB£ft©/hS2fb(c*flB{c*JJ-J-4 C 4*>pJiB4fc 

[0060] 4 yt. S4 (b) tc*rj-«fc 5 {c. JfgpjggS 



(7) #ga^F 1 1 -288 97 7 

12 

«fi 5 7" l «:«fiSS*ifc«jr., 7?l£/n,r 

[0 06 1] -g^pt]2- 

*<c. S»«2©*i9ft»B(coi»-cttWJ-*. c©* 
^ft^B«. l©38IWI5»4H«K:lt#*»^ , l 1# 

5. C©¥3W*48BW. S5(CmT«t5tc. y-K-* 
>-9 1 ^7' (LOC) #SCXttTABf—^r»fiJE3ti 

io 5^©-c*o. *a»{t^»^i©^»Kttafi5iy- 

k 7 u - a x« t a b ^ - ^'© > ^- - ij - k i 8 am 

ftTl>£„ CCf> Kl 8tJ-i<'JW5 

A^Jft-Siffi^-^ 1 7 (C J: 0 IfJtlTWP^; 

[0062]^^ H6«C7n-r«t5«:. ^^t,K>f>7" 
[006 3] C©SJBm©*SW*«»cj:ftK. 

20 L?cm i omtimoymf&mait-tzftm ■ imtc 

[0064] -%tf&ffl3- 

~'Xt<C K ^W3©^iSf*«(g{co(,>TiftWr-5. C©^ 
^*i8Btt. » 1 ©^ifijgSSi laJSKS^ » 7' l l *i 

co^jg^BtJ. @7«:^-rJ:^{c t ^ 
»^ 9 y 1 . 2 **»£3ivcfc 9^1 1 tctoi* 

30 r. ^ft^9^2±tci:t,>{cSffip[±THSsnij: 

[0065] ?^31 «, *^f*^ ? 7- 1 , 2 

i I31fl4c > -e©SffiJC leIS83?.tt^ •=& <J @!Sr4 

?.»SlHl!S2 l*«»fiR3tirft4LS I"C*9. fl-»4 
S^-r-5/cfe©T;L- 5 - >5 A^#£^4i b/c*'>-r ^ 
K2 2*iJBfiS3n-Ct>5. Sfc. 

i ©*Bff«c« t v 7*3 i ©x-sstitsa 2 2 i 

m&tt&tctfxDXs-T-i is?'-*? K2 3**saw^nri,» 

40 [ 0 0 6 6 ] * Or . v 7'3 1 4 5» 7" 

ti-Ctef) . ^ft* 7^31 ©#>•? ^ v F 2 2 

-?'\ (Dtflsr i I/if*? K2 3 bifi&y 4 
+ 1 4|:ffil>fc7^t^>f^ >^ffiKJ;i3JS,^§nr 

[0067] ft*. ? ? 7" 1 ©ftto ») (CftfBiaig 

£. Sfc. ^^-^©^Kco^t^. ^i©Htgjg 
50 [ 0 0 6 8 ] C ©^JfJFd 3 ©*«<*^gtc «fc titf . gs j$ 



* 
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tti*.-r. t8£**^i i±K**#^f ^3 i*jEtc«i 
» o-c 4> . /j^t*»a 9 c i a < w*anfc*ia * c t 

[oo69] <*2©saw^«) y?tc. *|BWO*2 © 
IUt«»«:^>rSiiwr S. c ©IS 2 ©SSWJBS©^ 

ftsao:. » i ©£«^©*ft±««iHj»©ta£*- f 

7'1 l£WT5#\ ? 71. 2©8£#STH 

as. ate. JBl©HJS»»il5l-©fllJiSaPt*9«:-3i.» 
T80flF#*ei/TI!MI!*4£« , r*. H8B. $2©H 10 
lt^Jg©¥«f*i^©£S^£^KffiEir<i&3. a 
fc. ^f***^l©lMXtt*l©^$fltel3J8fVC 
1 0 mm x 1 0 mm-Cifc <0 . » 7" 2 ©+/ -T Xtt 

7 minx 7 mm"C&£„ 

[0070] ^^^^©rji/s-^A^^a 

•S&mSfii B ±&Ctt. figft 6 0 u m ©£££#> £ a 5 
&BjX-jU7*iSte3*Vtt»S. ? 7" 1 ©r;u 

3i^^**>fE»ttS««lt«i4©Slffl{CB. 

(T i ) A^v^A <Pd) ©Jg&CStEffiii^J&iS 

ShtteO, ^H©A7y^A±tciSS^6 0 Mm© 20 

¥ffl*>&fcS:£iSJi<-^3 2*^as-^3^-ri^. -e 

bt. AJB#-^7 3 2 £ #tt«£*>-li 3 

h. 25 0 •C£i±©SS-CflP?»L'a*l&^)S^-Jl'7 . 



3 2*s«#3ft£. 

[0071] a*?. 2 »©&«#•- .^©tmte 
ss-c^iz/c^^affe©^)! -ctxfc^. 

[0 07 2]^U. 09CCjj*-rj:5 CC. iff ^1 
1 « Wt tfLO CfllSft© 'J-K7l/-AXBJABf- 30 
^KJSKr*. C©t§£. y-K7l/-AXBTABf 
-7*©-Y — 'J — K 1 8 t^-mfc? -J ? 1 ©fl-SPSIft 
««5i*». ^^?>a?.^lS-J<-^3 3tcj;»3»^ 
3*vO,>&. ate. *WjK--il/3 3©*miU"Ctt. & 
££©{lk<clE (6*) *»¥ffl^4fiH>T4>J:<. WCtt 
£IB!j<-.fV©ftfe ? l-voT^i,* ? 

[0 07 3] *2©3QI»«©¥»l*KaK:«fcntf. K 
i-GL/cfffl ©Hlt»l8©*IH**II©*fSffM ■ JHlS 
tcflafcT. 1 . 2tcRW4ig|fl«S©tttt 40 

ttittS. Sfc. 2«©^«#-^«:Sl^«:ffll.»5C<b 

-C. 2RI]©iWS8t (« *«fi 

«:tti(»i/ttt»iBKrt-c£T*a < a <o . wa.«¥Wf* 
c 4 teas. 

[0074] -m\m- 

c c-c. »2©SOSB»©^tt»ia©SeiB0IK-3t>T 
ttwra. c©*»tt«Btt. m©l*ifeJ&fl*±Pittfc so 
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ab-7— ^©»tt©ft**«att4. ate. %icymt 
J&«©¥»tt*sB«: WIST * tftss WWfK o «PI w 

[0 0 7 5 ] C©SC^W©**ft*aHC*il»"C«. MiS 

? 7 1 i % v - f? u-Acc*stg-rs©-ctt 
a < . 7 7* 1 1 (Dfcfmicmmc j>i--v-v 

1 8 £©«8fcj&«*T*>tt4. Wfc. C©*»#§SB«:*rt» 

Ttt, HI OCc^TJ:^^:. ■j'T'ioS^l 
4±©£JK7K-Jl'4 1 i. ^{$5 1 ^7'2©^mS6 

ate. ^JS^-JM 1 . 4 2©tm<kLTtt. 

[0076] c©sE^w©*3wraaBK«tntf. etau 

fc» 1 ©^«HJ«©**fl«6«©IIT4ffffl • 

s^s*iai>fc«{>, >>' i ©tswaaije^-rs 

C b j&SBllft-C* D . W^tf**»?- ?'2 
[0077] 

r*LSI*. ^n-fe^HR-MSBWafflE**©^^ 

o fc;jNM-(bRo'ie^s©^^b* s ^-r s ct ^ tc i v 

[HH©fflf#ttKW] 

[Hi] *|6HJ©^ 1 ©3WBK»Cc«fcSJ|^»fWSB©* 
[12] *^B^©^ 1 ©*Wg»{C«fcS*i»WltBK*i 

[0 3] ifWn<OW 1 ©j|teJf5. e J.tc J; S¥^(*^glcte 

o ^- -ir - > nrc^^rm-r-tewswiBia-c * s . 

[0 4] #&i!8©f& i ©HigjfjejlcJcS^Jf^y 1 ©*^ 
fl^6B©iHflDS»*»ST*«»rBBSI-C*S. 

[ n 5 ] iF-mn 1 ©xtB^astc «t 2 ©*a? 

[06] Jfmivm 1 ©HSS^f#icJ;S^f^]2 ©¥*S 

f*^g©fi!i©f ^©ss^iTS^^-r mm r * 

[ H 7 ] *»W ©^ 1 (OmhtBBiC J: SS^fl 3 ©¥& 
(ftKB©S5!flKS*^*«fB*rffiBI^**. 
[El 8 ] *»M©» 1 ©35M0B»«cj: S¥^*Sa©£ 

[09] xmwm 2 ©^wj. e Jtc j: s¥®f*^atcte 
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